Introduction
Chilli is considered as one of the commercial spice crops. It is the most widely used universal spice, named as wonder spice. In daily life, chillies are integral and the most important ingredient in many different cuisines around the world as it adds pungency, taste, flavour and colour to the dishes. Indian chilli is considered to be the world famous for two important commercial qualities its colour and pungency levels. Some varieties are famous for the red colour because of the Capsanthin pigment and others are known for biting pungency attributed to capsaicin. India is the largest producer and consumer of chilli among other major producers in the world. India contributes about 36 per cent to the total world production, and assumes first position in terms of international trade, exporting 20 per cent of its total production. Chilli production in India is moving northwards on increasing demand from diversified sectors and changing consumption patterns. 43 percent of dry chilli production has been seen from 8.7 lakh tones in 1997-98 to about 15 lakh tonnes in 2015-16.
The production of chilli in India is dominated by Andhra Pradesh which bestows 53 per cent to the total production. Karnataka is the second largest producer, contributing 9 per cent of total production followed by Orissa (6%), West Bengal (6%), Maharashtra (5%), Madhya Pradesh (4%) and other States (17%).
Among the horticultural crops, chilli is one of the important spice produced in Madhya Pradesh. Share of chilli in Chilli all India production is 4 per cent in the state and got rank 6 th in the country. Chillies from Madhya Pradesh are well known for their pungency and good red colour. Sagar, Chhindwara, Indore, Dhar, Khargone, Khandwa, Badwani and Burhanpur are the main chilli growing districts in Madhya Pradesh.
Although, the demand of chilli is increasing for export and home consumption, but the present production and productivity of chilli in the country are very inadequate, being only about one-fourth to one-third of the requirement. In order to fulfill the demand of the people, it is essential that the production of chilli should be increased considerably. Chilli is growing in kharif season and during rainy season the irrigation is not a necessary condition for its productivity. But due to erratic rainfall condition and long dry spell condition adequate irrigation is an essential factor for high productivity. Khargone is one of the water scares area. According to environmental profile, only 25% of ground water potential is being exploited for irrigation. The productivity of chilli is found to be different in irrigated and un-irrigated condition due to weather condition. This would also affect the time and quantity of inputs requirements in irrigated and unirrigated chilli growing in the area. The problems of chilli growers are numerous but the main is realizing low productivity with utilization of scarce resource. The study is expected to throw some light on profitability of cultivation practices of the chilli crop with irrigated and unirrigated condition. The farmers spend the scare capital in production technology according to level of profitability, needs a critical analysis of cost involved in production and level of return realized. It is also realized that major problem of chilli development is how to make the efficient utilization of farm resources.
Materials and Methods
For the study, a multi stage sampling technique was employed in selection of the block, villages and sample. Khargone block in Khargone district was selected purposively due to large area under chilli cultivation and well known area by researcher which was made convenience in data collection. From this block, ten villages selected were selected randomly. The sample size for the study was 90 farmers randomly selected from tem villages. The samples were drawn from the list of farmers according to the size of land holding, who having more area under chilli crop to their total cropped area. The chilli producing farmers were categorized as small (<2 ha.), medium (2 to 4 ha.) and large (above 4 ha.), based on land holding size of the farmers. The data on different aspects were collected through pre-tested interview schedule. Each of the selected sample chilli growers was approached personally for recording relevant data. The data were collected using survey method. All the collected primary data was related to the agriculture year 2015-16, kharif seasons.
Analytical procedure
Collected data were edited and checked for their adequacy and accuracy. Keeping in view classified and tabulated data were further processed in terms of average and percentage to arrive at conclusive figures for interpretation of data. In present study following statistical and econometrics tools were used.
Cost concepts
The cost of cultivation classified as recommended, -Special expert committee on cost estimates, GOI, New Delhi‖, was used in this study.
The cost concepts are given below: 
Cost

Results and Discussion
Socio economic structure of chilli growers
Socio economic status of chilli growers is one of the factors responsible for level of inputs and technology used at farm level and this makes effective the managerial power effective in decision making process to get maximum farm profit from their farm. This comprises of personnel characteristics of farmers, structure of family and structure of farm respectively. Hence, it is pertinent to assess the characteristic of the respondents as below.
a. Age and education level of chilli growers
The chilli growers generally take the important decision on the farm business with reference to input use, cropping pattern and other farm management practices which are influenced by the level of education and experienced gained by the chilli growers with their length of age. Therefore, it is pertinent to have an idea regarding the age and education level of the chilli growers. The data on distribution of chilli growers according to age and education level has been presented in Table 1 .
Age of chilli growers
The age factor plays an important role with working long hours and hard work in one way and decision making capacity in another way. The Table 1 revealed that the average age of chilli growers was found to be 44 years. The minimum age of chilli grower found to be 21 year age and the maximum year of chilli growers was found to be 72 years. In case of small chilli growers age was be of average found to 44 years of average age followed by 46 years and 43 years of age in case of medium and large chilli growers respectively.
Education of chilli growers
Education is associated with direct bearing on the farming as it is viable for a quick and thorough adoption of improved technology. However, it might be depending upon the quality and nature of education and training. Data revealed that on average (38.89%) chilli growers were illiterate, while remaining (61.11%) chilli growers were literate.
The Table 1 presented the distribution of the chilli growers as per level of education in different size of holding. The data revealed that the higher literacy positions were found to be in case of large farmers (25.00%) followed by (20.00%) in case of medium farmers and (16.67%) in case of small farmers respectively. This shows that higher literacy position was found to increase with increase in size of holding.
Average size of family and work force
Size of farm family and available work force in a family are considered to be a factor influencing economic status. Family is one unit, which includes the total number of members to cultivate the given operational area. The detail of family has been presented in Table 2 .
The revealed that, the average size of family of chilli growers was found to be 6.58 persons per holding. Study reveals that the size of family was found to increase with increasing size of holding. In this way, in case of small chilli growers the average size of family found to 6.45 persons per farm followed by 6.61 persons and 6.69 persons in case of medium and large chilli growers respectively.
The distribution of family working force revealed that the average number of active members was found to be 3.15 people per farm. These persons are per farming so many farm and other activities for earning family income. Study revealed that the higher numbers of workers were found in medium size of holding i.e. 3.23 persons per family followed by 3.16 and 3.06 persons in case of large and small chilli growers respectively.
Land use and irrigation pattern
Since, the economic profitability of chilli cultivation was assessed in the irrigated and unirrigated condition. Hence, the small, medium and large size of chill growers was further subdivided into irrigated and unirrigated chilli growers as per availability of irrigation facilities with the chilli growers. The detail of land use pattern is prescribed same into two sub division of irrigated and unirrigated situation. The land use and irrigation pattern has been presented in Table  3 .
As observed from the table, the average size of holdings in case of irrigated small chilli growers was found to be 1.34 hectare per farm. On the other hand, the average size of holdings in case of unirrigated small chilli growers was found to be 1.31 hectare per farm. The average size of holdings in case of irrigated medium chilli growers was found to be 3.31 hectare per farm. On the other hand, the average size of holdings in case of unirrigated medium chilli growers was found to be 3.45 hectare per farm. The average size of holdings in case of irrigated large chilli growers was found to be 8.97 hectare per farm. On the other hand, the average size of holdings in case of unirrigated large chilli growers was found to be 9.09 hectare per farm.
The average cultivated area in case of irrigated small chilli growers was found to be 1.28 hectare per farm. On the other hand, the average cultivated area in case of unirrigated small chilli growers was found to be 1.24 hectare per farm. The average cultivated area in case of irrigated medium chilli growers was found to be 3.20 hectare per farm. On the other hand, the average cultivated area in case of unirrigated medium chilli growers was found to be 3.29 hectare per farm. The average cultivated area in case of irrigated large chilli growers was found to be 8.74 hectare per farm. On the other hand, the average cultivated area in case of unirrigated large chilli growers was found to be 8.86 hectare per farm.
The irrigation is the important source for enhancing the cultivated area in the form of double cropping system and also enhancing the productivity of crops per unit of area. The small irrigated chilli growers have 0.75 hectare per farm as irrigated land followed by medium irrigated chilli growers have 1.69 hectare per farm as irrigated land and large irrigated chilli growers have 5.52 hectare per farm as irrigated land. The area under chilli is important among the existing cropping pattern of chilli growers under study. On an average the chilli area in case of irrigated small chilli growers was found to be 0.75 hectare per farm. On the other hand, the average chilli area in case of unirrigated small chilli growers was found to be 0.67 hectare per farm. The average chilli area in case of irrigated medium chilli growers was found to be 1.90 hectare per farm. On the other hand, the average chilli area in case of unirrigated medium chilli growers was found to be 1.96 hectare per farm. The average chilli area in case of irrigated large chilli growers was found to be 2.85 hectare per farm. On the other hand, the average chilli area in case of unirrigated large chilli growers was found to be 2.90 hectare per farm.
Cost of cultivation of chilli in irrigated and unirrigated land
The detail of cost structure of chilli cultivation on irrigated and unirrigated farm in different size of holding has been presented in Table 4 and 5.
The data on cost of cultivation of chilli under irrigated condition shows that on an average cost of cultivation per hectare of chilli crop was found to Rs.21631 (Cost A 1 ) followed by Rs.21795 (Cost B 1 ), Rs.26795 (Cost B 2 ), Rs.35062 (Cost C 1 ), Rs.40062 (Cost C 2 ) and Rs.44068 (Cost C 3 ) respectively. In this study cost A 2 was not under taken due to that all the chilli growers were used their own land. Estimation of operational cost (cost A 1 ) revealed that, in irrigated condition the average operational cost i.e. cost A 1 was higher on large farms being Rs.23613 per hectare and lowest was found with small chilli growers i.e. Rs.18866 per hectare. On the other hand the operational cost on medium chilli growers was accounted to Rs.22415 per hectare. The study depicted that in irrigated condition the cost A 1 was found to increase with increasing size of holding. The higher cost with higher size of holding was due to used of hired human labour on their farm.
The total cost estimates i.e. cost C 1 , C 2 and C 3 based on the imputed values would give and unrealistic and even misleading picture of costs. It is attributable to the fact that chilli growers try to minimize only out of pocket expenses of cultivation and that by and large, they make maximum use of resources they own, but it is also not justifiable to take into account only paid out cost. To determine the cost structure in irrigated condition cost C 1 , C 2 and C 3 were also analyzed in present study. The maximum cost C 3 in irrigated condition was found Rs.45005 in case of small chilli growers followed by Rs.44129 on large chilli growers farm and Rs.43069 by medium chilli growers respectively. This shows that medium chilli growers used efficient practices and inputs in production process and small chilli growers used comparatively injudicious inputs in production process.
The detail of cost structure of chilli cultivation on unirrigated farm in different size of holding is presented in Table 5 .
Cost of cultivation of chilli under unirrigated condition shows that, on an average cost of cultivation per hectare of chilli crop was found to be Rs.18700 (Cost A1) followed by Rs.18850 (Cost B1), Rs.22350 (Cost B2), Rs.31050 (Cost C1), Rs.34550 (Cost C2) and Rs.38005 (Cost C3) respectively. In this study cost A2 was not under taken due to that all the chilli growers were used their own land.
Cost A1 estimated that, higher on medium farms being Rs.20443 per hectare and lowest was found with small chilli growers i.e. Rs.15475 per hectare in unirrigated.
On the other hand the operational cost on large chilli growers was accounted to Rs.20183 per hectare in large farm. The higher cost A1 in unirrigated condition with medium size of holding was due to used of proportionally higher number of hired human labour on their farm.
The maximum cost C3 in unirrigated condition was found Rs.38440 in case of large chilli growers followed by Rs.37872 on small chilli growers farm and Rs.37704 by medium chilli growers respectively. This shows that in unirrigated condition medium chilli growers used efficient practices and inputs in production process and small chilli growers used comparatively injudicious inputs in production process.
Productivity of chilli production on irrigated and unirrigated land
The productivity and production under irrigated and unirrigated condition of chilli cultivation has been presented in Table 6 .
The yield per hectare of chilli found to variation in different situation i.e. irrigated and unirrigated condition. The yield per unit of area also found to variation in different size of farm. The average yield on irrigated condition farm was found to be 33.95 quintal per hectare as a green chilli. On the other hand, the average yield on unirrigated condition farm was found to be 23 quintal per hectare as a green chilli.
The average yield on different size of holding in irrigated condition, data shows it was found to maximum 34.93 quintal per hectare on large size of holding followed by 33.89 quintal per hectare on small size of holding and 33.02 quintal per hectare on medium size of holding.
The average yield on different size of holding in unirrigated condition, data shows it was found to maximum 23.50 quintal per hectare on small size of holding followed by 23.25 quintal per hectare on medium size of holding and 22.25 quintal per hectare on large size of holding.
The above data shows that the medium farmers realized minimum yield on per unit of area in both the condition and it might be due to uneconomic scale of production. Table 7 revealed that, the gross income per hectare of chilli production under irrigated condition received variation by different size group. This was due to different quantity of yield per unit of area and market price received on the basis of quality of crop, places of marketing and time of disposal.
Profitability from chilli in irrigated and unirrigated land
The overall gross income per hectare of chilli crop in case of irrigated condition was found to Rs.83261 per hectare. The maximum gross return under irrigated chilli cultivation was realized by large chilli growers Rs.84893 per hectare followed by small chilli growers Rs.83248 per hectare and medium chilli growers Rs.81643 per hectare. The B.C. ratio determines return over per rupee investment. Data revealed that in irrigated condition the chilli growers realized on an average 1.89 as B.C. ratio in chilli production. The B.C. ratio was found to variation in different size of holding and it was maximum 1.92 in large size group followed by 1.90 with medium size and 1.85 with small size of chilli growers. This indicated that the B.C. ratio of irrigated chilli cultivation found to increase with increasing size of holding. The profitability of chilli per hectare at different profitability measures on unirrigated farms are presented in Table 8 .
Gross income per hectare of chilli production under unirrigated condition received variation by different size group. This was due to different quantity of yield per unit of area and market price received on the basis of quality of crop, places of marketing and time of disposal. The overall gross income per hectare of chilli crop in case of unirrigated condition was found to Rs.55775 per hectare. The maximum gross return under unirrigated chilli cultivation was realized by small chilli growers Rs.56987 per hectare followed by medium chilli growers Rs.56381 per hectare and large chilli growers Rs.53956 per hectare.
The trend of gross return revealed that it was increased with increasing size of holding.
The net income is the real income realized by chilli growers and it was found to on an average Rs.17769 per hectare. The maximum net return under unirrigated chilli cultivation was realized by small chilli growers Rs.13115 per hectare followed by medium chilli growers Rs.18677 per hectare and large chilli growers Rs.15516 per hectare. The trend of net income revealed that it was increased with increasing size of holding.
The other profitability measures revealed that on an average the chilli growers realized by Rs.33425 per farm as family labour income and Rs.37088 per farm as farm business income in unirrigated condition.
The B.C. ratio determines return over per rupee investment. Data revealed that in unirrigated condition the chilli growers realized on an average 1.46 as B.C. ratio in chilli production. The B.C. ratio was found to variation in different size of holding and it was maximum 1.50 in small size group followed by 1.49 with medium size and 1.40 with large size of chilli growers. This indicated that the B.C. ratio of unirrigated chilli cultivation found to decreasing with increasing size of holding.
Comparative analysis of productivity and profitability of chilli under irrigated and unirrigated condition
Study revealed that, on an average chilli growers realized additional yield 4.70 quintal per hectare in irrigated condition over unirrigated. On the other hand, the chilli growers also realized additional net income of Rs.21425 per hectare in irrigated condition over unirrigated. Although, the return over per rupee investment was higher in irrigated condition but it is very nominal ( Table 9) .
It is concluded on the basis of above discussion, chilli growers in irrigated condition was better than unirrigated chilli growers because of availability of irrigation facilities. Study revealed that, the chilli growers could be realized higher productivity and higher profitability in irrigated condition over unirrigated condition. Hence, the policy makers, development agencies and farmers should manage to increase irrigation facilities in the area to boost-up the yield and economic condition of chilli growers.
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